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Nowadays, economic integration has become a global trend, the whole international 
market has been joined together, and the international monetary relationships have 
become tighter and tighter. International currency cooperation means that two or more 
countries or international organizations whose monetary relationships are highly 
interdependent, will cooperate with each other in monetary policy, exchange rate 
policy, reserve policy, foreign exchange market intervention, monetary cooperation 
strategy and so on. This paper studies the feasibility and operationalization of 
currency cooperation in East Asia (‘ASEAN Plus Three’ member countries). We use 
Optimal Currency Area theory and OCA index approach to estimate the possibility of 
forming a currency union in this region. The findings indicate that while the member 
countries of ‘ASEAN Plus Three’ have potential to adopt monetary cooperation policy, 
however, it is unpractical for all of these countries to join in the currency cooperation 
union in a short time. We suggest that East Asian countries could form some feasible 
sub-regions and do the currency cooperation step by step.   
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CHAPTER ONE: Introduction 
 
Nowadays, economic integration has been a global trend, and the international 
markets have been joined together. As a result, the international monetary 
relationships have become much closer than before. Therefore, the international 
currency cooperation has become particularly important. The currency cooperation of 
countries or international organizations may involve many fields, such as monetary 
policy, exchange rate policy, foreign reserve policy, foreign exchange market 
intervention, monetary cooperation strategy.  
 
International trade has developed very fast, which cause international markets to 
integrate, and the commodity prices to be uniform. At the end of the 20th century, the 
number of multinational corporations all over the world was 63 thousand, and the 
overseas subsidiaries were more than 700 thousand. The price changes of financial 
products such as money, stocks and bonds will affect the whole international trade and 
financial market. Fluctuation of foreign exchange and gold reserve of a country’s 
central bank may affect other countries. 
 
The current international monetary regimes, which have lots of limitations, may not 
be very feasible and effective. Consequently, they may lead to many kinds of crises in 
the field of international finance. For instance, in the international financial markets, 
exchange rates may be affected by many factors, such as the intervention by 
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governments or speculative capital, and shocks in one country may spread to another 
via capital markets. This can lead to financial crisis such as the Asian Financial Crisis 
in 1997. 
 
In such an environment, more and more countries have realized the importance of 
monetary cooperation, and many of them have already taken steps to achieve them. 
For example, Euro, the official currency of European Union, has been the single 
currency for over 300 million Europeans in twelve European Union member states 
since 2002. In Latin America, “dollar bloc” is extending gradually, and many Latin 
countries want to dollarize their economies. The benefit of monetary cooperation is 
also distinct in East Asia where the economies have grown rapidly in the last 20 years.  
 
Firstly, we will clarify the definition of East Asia in our study. Here, East Asia include 
China, Japan, South Korea, Hong Kong and ten member countries of Association of 
South-East Asian Nations (Thailand, Vietnam, Laos, Cambodia, Myanmar, Malaysia, 
Singapore, Indonesia, Philippine and Brunei). Generally, we call these fourteen 
countries as ‘ASEAN Plus Three’.  
 
ASEAN was formed on 8 August 1967, consisting of Thailand, Malaysia, Philippines, 
Singapore and Indonesia. On 8 January 1984, Brunei joined the bloc to be the sixth 
member of ASEAN. In the 1990s, Vietnam, Myanmar, Laos and Cambodia joined 
ASEAN one after another. After 1997, a new group, ‘ASEAN Plus Three’ was 
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proposed and established by the affiliations of China, Japan and South Korea.  
 
Till the middle period of the 20th century, Asia was still one of the poorest areas of the 
world. For instance, Japan, which used to be the most developed and wealthy country 
in East Asia, was destroyed during the Second World War. The cities, industries, and 
other economic basics of Japan were burnt down in the bombs by American and other 
confederates. In another example, fifty years ago, per capita income of Chinese 
Mainland was only 30% of Taiwan.  
 
After the Second World War, the economies of East Asia have developed very fast. 
Firstly, Japanese economy has successfully recovered by effective economic policies. 
The average GDP growth rate was about 8% and lasted more than thirty years. By the 
1980s, Japan had become one of the wealthiest countries in the world. From the 1960s, 
South Korea, Singapore, Taiwan and Hong Kong, who lagged behind Japan, began to 
develop their economies. As a result of their effort, these countries were seen as 
“Asian Four Tigers”. From the late 1970s, the economic take-off began to take place 
in other East Asia countries, such as China, Thailand, Malaysia and Indonesia. In the 
1990s, East Asia had already become one of the largest economic regions in the world. 
The average GDP annual growth rate of East Asian countries has been kept at 5.8% 
for 50 years. From 1979 to 2004, the average GDP annual growth rate of China was 
9.6%. Now, the population of ‘ASEAN Plus Three’ members is about 2 billion, and 
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the economy scale of them is about 7800 billion dollars1.  
 
East Asia countries have developed to become an economic community. The value of 
export within East Asia region from one country to another has increased from 43.26 
billion dollars in 1993 to 87.7 billion dollars in 2000. Nowadays, the Japanese export 
to East Asia accounts for 47% of its total exports. From 1997, when ‘ASEAN Plus 
Three’ members signed the framework agreement, about 17 cooperation fields and 48 
dialogue mechanisms have been established, and the number of cooperation projects 
has been exceeded 1002.    
    
Although East Asia countries have developed very well in the trade and investment 
cooperation, unfortunately, they did not think too much of the finance and monetary 
cooperation. As a result, the financial crisis in Asia was erupted first in Thailand in 
1997, and then spread contagiously to Malaysia, Indonesia and Philippines. By the 
end of the year, the effects of crisis had rapidly spread to South Korea, Taiwan, Hong 
Kong and Singapore. Except Chinese RMB and Hongkong dollar, almost all 
currencies of the East Asia countries, were devalued badly during this crisis. Table 1 
shows that the GDP annual growth rate of East Asia countries. From the negative 
figures in the table, we can find out that many countries had a terrible reversal of 
fortunes during the crisis. Some less effected countries, such as Taiwan and Singapore, 
also suffered recessions.  
                                                        
1 World Bank and National Bureau of Statistics of China. 
2 Asian Development Bank. 
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China 9.9 9.6 8.8 7.8 7.1 8.0 7.5 8.3 9.1 9.0 
Hong 
Kong 
6.6 4.3 5.1 -5.0 3.4 10.2 0.5 1.9 3.2 7.5 
Indonesia 6.8 8.0 4.5 -13.1 0.8 4.9 3.5 3.7 4.1 4.8 
Japan 3.1 3.5 1.8 -1.2 0.2 2.8 0.4 -0.3 2.5 4.4 
Malaysia 8.2 10 7.3 -7.4 6.1 8.9 0.3 4.1 5.3 6.5 
Philippine
s  
3.4 5.8 5.2 -0.6 3.4 4.4 1.8 4.3 4.7 5.2 
Singapore 8.8 8.1 8.6 -0.9 6.9 9.7 -1.9 2.2 1.1 8.8 
South 
Korea 
8.5 7.0 4.7 -6.9 9.5 8.5 3.8 7.0 3.1 4.6 
Thailand 9.5 5.9 -1.4 -10.5 4.4 4.8 2.1 5.4 6.8 6.2 
Source: IMF 
 
The financial crisis was severe and destructive, on the other hand, its impact was also 
revelatory. Before the crisis, governments did not pay enough attention to regional 
monetary cooperation in East Asia; on the contrary, they put in most of their force and 
attentions to the economic development and cooperation. Consequently, this kind of 
imperfect monetary system has brought a lot of problems and troubles to East Asia; 
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1997 financial crisis was a forceful example. After this collapse, we have realized that 
our East Asia’s economy has already been integrated organically, therefore the 
regional monetary cooperation is necessary and extremely urgent.  
 
Today, the international active capital has increased to become very large. From 1985 
to 1994, the total amount of investment from seven developed countries has increased 
from 530 billion dollars to 17 thousand billion dollars, and till 1997 this number had 
reached to 97 thousand billion dollars3. Before Asian financial crisis in 1997, the 
foreign exchange reserve amounts of most East Asia countries were ample relatively. 
At the end of 1996, the amounts of Singapore, Malaysia, Thailand, Indonesia, 
Philippine and South Korea’s foreign exchange reserve were USD 76.8 billion, USD 
27.1 billion, USD 38.6 billion, USD 19.3 billion, USD 11.7 billion and USD 34 
billion respectively4. However, each country could still not avoid the financial crisis. 
Moreover, because of the contagion effect, financial crisis spread to other countries 
very quickly. In addition, during the Asian financial crisis, the currencies of East Asia 
countries were devalued, which heightened the crisis. Therefore, however strong an 
individual country’s economy is, it is still possible for financial and monetary crisis to 
erupt in the country. 
 
In addition, the economic pattern of America---East Asia trade is skewed. The trade 
deficit of USA is mainly from East Asia, and East Asian exports are highly reliant on 
                                                        
3 World Bank. 
4 Asian Development Bank. 
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the USA market. In order to expand the export scale, East Asian countries would like 
to control the revaluation of local currencies. Keeping a large amount of foreign 
exchange reserve is the most effective way to avoid revaluation. On the other hand, 
East Asia has attracted more and more foreign capital inflow due to the huge market 
potential and benefits in this area. As a result of trade surplus and inflows of capital, 
the foreign exchange reserve in East Asia is increasing successively. The amount of 
foreign exchange reserve of East Asia had exceeded 1000 billion dollars in 2000, and 
reached 2000 billion dollars till 2004.  
 
For East Asian countries, a large number of foreign exchange reserves will bring them 
many underlying risks and crises. Firstly, some governments of East Asian countries 
would like to use most of their foreign exchange reserve to invest in the US treasury 
bills. For example, up to the end of June 2008 the foreign exchange reserve of China 
was 1808.8 billion US dollars5, and the US treasury bills held by China was 503.8 
billion US dollars6. However, the average yield of US treasury bills in the first half of  
2008 is only about 2.55%7. Secondly, foreign exchange reserve could offset the 
influence of speculative capital, but the efficacy is limited. Contrarily, the 
superabundant reserve will attract more speculative capital, and cause the deflation. 
Therefore, in order to monitor, regulate and manage the foreign exchange reserve of 
East Asian countries, these countries would carry on the monetary cooperation, and 
form some specific agencies. For example, on November 1st, 1993, European 
                                                        
5 National Bureau of Statistics of China. 
6 US Treasury International Capital Flows Report. 
7 US Department of Treasury, Bureau of the Public Debt.  
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Community signed “Maastricht Treaty”, which stipulated that the European countries 
should contribute 50 billion Euro to European Central Bank to form the federal 
foreign exchange reserve. In addition, not only dominate the federal reserve, 
European Central Bank but also have the right to employ the exchange reserve of 
member countries’ own central banks in time of need. Furthermore, EMU members 
should get the approval from European Central Bank before they use their own 
foreign exchange reserve.  
 
Furthermore, Asian financial crisis in 1997 revealed that we do not have an effective 
international relief mechanism and organization. In fact, IMF provided not only the 
loans but also many qualifications to Thailand, Indonesia, and South Korea. The terms 
did not relax the tension in East Asia, but added the difficulties to them. If we set up 
the regional monetary cooperation mechanism, then countries could form a sensitive 
warning system to inspect the financial and monetary status of every East Asian 
country. If some country has experienced the financial or monetary crisis, other 
countries in this cooperation region should associate together to help their 
confederates and give them financial assistance. The first symptom of financial crisis 
is the lack of foreign exchange reserve, so if we have the currency swap agreement or 
the immediate support between member countries, the gap of foreign exchange may 
be made up, and the crisis would be avoided. 
 
Before Asian financial crisis, most of East Asia countries adopted the pegged 
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exchange rate system, which means that a country pegs its currency to a basket of 
currencies or a kind of dominating currency, and it is different from completely fixed 
exchange rate system or freely floating exchange rate system. 
 
Although developing countries had benefited a lot from this kind of exchange rate 
system before crisis happened, during the financial crisis, these countries had to 
devalue their currencies one by one. As a result, after crisis many countries have been 
applied the floating exchange rate system instead of pegged exchange rate system.  
 
However, the economic scales in developing countries are comparatively small, and 
their financial systems are not very mature, so freely floating exchange rate system 
will often cause a strong impact on the economies of these countries in the case of a 
shock. When large scale capital flows into a country which has adopted the floating 
rate system, the exchange rate of domestic currency will be revalued substantially; 
consequently, it may cause a lot of damage to native banks, financial markets and 
export departments. In order to avoid the damage and loss, some countries begin to 
restrict the inflows of capital, especially short-term capital funds. Unfortunately, the 
foreign capital is very important for developing countries which could bring 
substantive economic benefits to them. Ghulam (2006) argued that the foreign capital 
inflows could have positive impact on the economic growth. He considered that 
overseas capital and investment may stimulate the GDP growth through the economic 
restructuring, and establish the foundations of the agricultural and industrial sectors.    
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Simultaneously, it will bring the advanced technologies and experience, which are 
also important and useful to developing countries.  
 
Since a floating rate system will have some limitations, East Asia should find another 
proper monetary system, which may be monetary union system. One of the monetary 
cooperation objectives is to adopt the fixed exchange rate or even the single currency 
in the currency union area. The experience from European Monetary Union will be a 
good reference for us. 
 
From the development of EMU, we can find that the monetary cooperation would 
further the advancement of regional trade, reduce the transaction cost, and increase 
the mobility of commodities, factors of production and resources. Furthermore, 
European Central Bank’s operations in open market could instruct the interest rate 
fluctuation and manage the member countries’ financial markets. Therefore, in the 
monetary cooperation area the financial risks may be guarded against and defused. In 
addition, monetary cooperation may enhance the transparency of financial and 
monetary decision-making. For example, “Maastricht Treaty” indicated that EMU 
members should get the approval from European Central Bank before they use their 
own foreign exchange reserve. In conclusion, the monetary cooperation would also 
bring many benefits to East Asia countries.  
 
In our study, in order to analyze the feasibility and maneuverability of currency 
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cooperation in East Asia and quantify them, we introduced the Optimum Currency 
Area theory and OCA index approach. 
 
Bayoumi and Eichengreen (1996) created the OCA index and used this approach to 
analyze the possibility of forming a currency union in European countries. They 
studied the correlations between the fluctuation of exchange rate and economic factors 
by using the criteria of OCA theory as independent variables. The regression equation 
they used is therefore: 
 
   1 2 3 4( ) ( )ij i j ij ij ijSD e SD y y DISSIM Trade Sizeα β β β β= + ∆ − ∆ + + +  
 
where ( )ijSD e  represents the standard deviation of the change in the logarithm of 
end-year bilateral exchange rate between country i and country j, ( )i jSD y y∆ − ∆  
represents the standard deviation of the change in the logarithm of real output between 
two countries, I ijDISS M  represents the total absolute differences in the shares of 
agricultural raw materials, ore and metal, and manufacturing exports in the total 
merchandize exports between two countries, ijTrade  represents the mean of the ratio 
of bilateral export to domestic GDP of two countries, and ijSize  represents the mean 
of the logarithm of GDP of two countries. 
 
Then they did the regression on 16 European countries and got the predicted value of 
dependent variable from the regressed equation by using the trend or real values of 
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independent variables. Hence, the forecast of the standard deviation of the change in 
the logarithm of the bilateral exchange rate between two countries is referred to be the 
OCA index which could measure a country whether is suitable to enter a currency 
union. 
 
In our study, we do the same regression on 6 East Asia countries (Japan, South Korea, 
Singapore, Thailand, Indonesia and Philippines) with the sample period from 1987 to 
2006. Due to the insignificant result, we drop the independent variables of I ijDISS M  
and ijTrade . In order to make our regression be more stringent, we introduce two new 
independent variables, interest rate and inflation rate, which may have influence on 
the exchange rate fluctuation. After the new regression, we calculate the OCA index 
by applying the regressed equation to figure out the simulated values of dependent 
variable.  
 
It should be mentioned that in our study we basically analyze the possibility of East 
Asian countries’ currency cooperation, instead of the single currency of East Asia. 
While in the study of Bayoumi and Eichengreen (1996), they mainly focused on the 
European currency area. There were roughly three steps in the process of monetary 
integration in Europe. The first step was to do the elementary economic and monetary 
cooperation, the second step was to set up the European Monetary System which was 
made up of European Currency Unit, Exchange Rate Mechanism and credit system, 
and the third step was to set up European Monetary Union and form a single currency, 
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Euro. Bayoumi and Eichengreen (1996) mainly studied and summarized the European 
countries’ feasibility to join EMU and use Euro. However, East Asian countries do not 
have the capability to form a monetary union and introduce a single currency in the 
near future because of the economic, financial, political, culture factors. At present, 
East Asian countries’ primary task is carrying out the monetary cooperation to prepare 
for the currency integration in the future. Therefore, in our study we pay attention to 
the first step of monetary integration, which is currency cooperation in the East Asia. 
   
CHAPTER TWO: The review of economic background 
 
2.1 The review of Euro 
From January 1st, 2002, European Central Bank began to issue Euro, and the physical 
banknotes and coins were circulated formally in twelve European Union member 
states, which indicated that the process of monetary integration in Europe was put 
across finally. However, the birth of Euro was full of difficulties and challenges.  
 
The early Second World War period is a natural staring point for the review of 
monetary integration in Europe. After the World War II, the currency of European 
countries could not be exchanged reciprocally, consequently, till 1946 and 1947, the 
payment system within Europe had already been driven to the last ditch. Therefore, 
setting up the convertibility of currency was the pre-requisite for European countries 
to resolve the payment problems and achieve monetary integration.  
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On September 1950, European Payments Union was set up. Eighteen participant 
countries balanced the bilateral surplus and deficit monthly, and formed the net 
position. Every confederate had a quota, which was equal to 15% of imports and 
exports trade amount in 1949. If the debit balance of a country was lower than 20% of 
quota, it could be settled by credit. If the balance was greater than 20% of quota, it 
should be settled by both gold and credit. If the balance was even greater than the total 
quota, the excess of the balance must be settled by gold. The European Payments 
Union solved the payment system problems in Europe. The increase of export to the 
USA had become faster than the increase of import from US, and accordingly the 
“dollar gap” was avoided. Geiger and Toye (2008) argued that the EPU helped the 
European countries to recover their trade relations. 
 
At the end of 1958, European Payments Union accomplished its historical mission 
and was disbanded. To supersede EPU, European Monetary Agreement came into 
existence. They used dollar-gold standard, which means that dollar would stare at gold, 
and other country’s currency would stare at dollar. 
 
On January 1st, 1958, Group of Six (France, Germany, Italy, Belgium, Luxemburg, 
and Holland) constituted the European Economic Community, which was renamed as 
European Community in 1967. During the 1960s, the economy of these six countries 
developed well, the price level was relatively steady, and the rate of unemployment 
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was low. In the 1960s, there was the process of member countries’ common market 
development. However, there also existed some monetary problems. French Franc 
was devalued by 11.1% in August 1969, and four weeks later, the Germans floated the 
Deutschmark by a revaluation of 10%. France and Germany should have readjusted 
their prices in order to maintain the uniform price level in European Community. 
However, for the sake of the inflation rate and the benefit of producers, neither France 
nor Germany took any action in fact. Ludlow (2005) considered that the period of 
1960s reflected the advantages and weaknesses of the early European Community.  
 
Hence, each member state had realized the importance of monetary union. Hereby, on 
October 1970, they worked out a ten-year project, “The Werner Plan”, the first 
attempt for monetary union. The plan had three steps: the first step was to reduce the 
floating range of exchange rates, the second step was to make the exchange rate be 
fixed, and let the capital flow freely, and the third step was to achieve the monetary 
integration finally. Unfortunately, Werner Plan was not put in practice well because 
the implement of this plan would seem neither advisable nor likely (Notermans, 
2002).  
 
At the end of 1971, “Smithsonian Agreement” determined that the floating range of 
member countries’ exchange rates would be ± 2.25% of parity. Meanwhile, “Basel 
Agreement” of Group of Six restricted this range into ± 1.125%. However, all of the 
countries did not follow the agreements after the devaluation of dollar, and the 
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exchange rates began to float freely. Therefore, the years from 1972 to 1978 were seen 
as “the snake” period. 
 
European Monetary System, constituted on March 1979, was the second phase in the 
process of monetary integration in Europe, and the main target of EMS was to form a 
relatively steady monetary area. EMS was made up of three correlative parts which 
were European Currency Unit, Exchange Rate Mechanism, and credit system.  
 
Firstly, European Currency Unit was the running basic of EMS, which was a basket of 
currencies composed by 12 member states. As the standard of value and store of value, 
ECU played an important role in the European Monetary System. Secondly, Exchange 
Rate Mechanism was the core of EMS. The main responsibilities of ERM were fixing 
the exchange rates among member states, intervening the markets to stabilize the 
exchange rate, and adjusting the central exchange rate if the means of intervention 
were disabled. Finally, the credit system was seen as the assistant instrument, 
including extremely short-term accommodation of funds credit, short-term monetary 
aid credit, and medium-term financial assistance credit.  
 
It was obvious that European Monetary System had succeeded in reducing the 
inflation rate, steadying the price level, fixing the exchange rates, and the steady 
monetary area had already been set up. Unfortunately, good time did not last long. On 
September 1992, the British Pound began to devalue rapidly due to the national 
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economic depression and impact from hedge funds in the international financial 
markets. In succession, Italy, Spain, Portugal and Ireland devalued their currencies 
from September 1992 to May 1993. However, in order to restrain the inflation, 
Germany raised the interest rate which exacerbated the currency crisis in Europe. 
Consequently, the Exchange Rate Mechanism collapsed completely on August 2nd, 
1993. As a result, European Union had to change the restriction of exchange rate to be 
15%, which was seen as ERM II.  
 
The breakdown of Exchange Rate Mechanism showed that if the member countries of 
a currency union do not have the similar business cycle and economic structure, the 
monetary system may have the risk of damage in the case of various shocks. Mundell 
(1961) found negative relationship between the cost of forming a monetary union and 
countries’ business cycle synchronization.    
 
On November 1st, 1993, the members of European Community signed “European 
Union Treaty” (“Maastricht Treaty”) formally. Besides the proposal of strategic 
process of setting up the European Monetary Union, “Maastricht Treaty” also 
determined the conditions to affiliate to the EMU, which were a steady price level, the 
improved financial condition, the appropriate interest rate, and the normally floating 
exchange rate in the ERM. By hard effort, there were eleven countries (Germany, 
France, Italy, Austria, Belgium, Spain, Ireland, Luxemburg, Holland, Finland, and 
Portugal) finally met all the conditions in the “Maastricht Treaty” to issue the single 
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currency in the first batch.  
 
Because establishing the single currency system in Europe would be a very huge and 
complicated project, therefore, on December 1995, European Union confirmed the 
transition plan and timetable of single currency, Euro, in order to give governments 
and public enough time to operate and accept the single currency. In the whole 
transition plan, the introduction of Euro was divided into three steps, which were 
arrangement phase, transition phase, and completion phase. 
 
From May to the end of 1998, the members of European Monetary Union were named, 
and the European Central Bank system began to run. 
 
On January 1st, 1999, the conversion exchange rates between Euro and national 
currency of member countries were irrevocably fixed, Euro became the legal currency, 
and European Central Bank was responsible for interest rates. 
 
Till December 31st, 2001, although Euro physical bank notes had not been available, 
and the national bank notes of member countries could still be used, businesses could 
use Euro or national currency freely. 
 
From January 1st to June 30th, 2002, Euro bank notes and coins were introduced in 
member countries, while national bank notes and coins were circulated alongside. 
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From July 1st, 2002, national bank notes and coins of member countries were 
withdrawn, and Euro bank notes and coins replaced the national bank notes and coins 
to be the exclusive legal currency in the member countries. 
 
Hence, Euro finally accomplished more than fifty years attempt, and was introduced 
into the world formally. Nowadays, the Eurozone has fifteen members, including 
Greece, Slovenia, Cyprus and Malta, who joined the European Monetary Union in 
2001, 2007 and 2008 respectively. It is strongly believed that more European 
countries will join the European Monetary Union, and use the single Euro currency. 
 
European Monetary Union presented a good precedent for our East Asian currency 
cooperation. From the European experience, we can find that the monetary union 
should be achieved step by step. For example, the process of European monetary 
integration can be phrased into three steps, which are monetary cooperation, European 
Monetary System and European Monetary Union. The cultural, economic and 
political situations of East Asia are more complex than European, therefore our East 
Asia perhaps needs longer time and more steps to achieve the currency integration. 
Furthermore, the EMU and Eurozone are expanding gradually. This may be a very 
good example for us, because the economic differences between East Asian countries 
are very huge, so these countries cannot form a currency union at the same time. In 
addition, due to the desynchronization of business cycle in Europe, the Exchange Rate 
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Mechanism collapsed in 1993. Therefore, when we establish the policies and 
objectives, and make the schedules and regulations, we should pay more attention to 
these criteria, such as the homoplasy of business cycle, inflation rate, government 
budget deficit and so on.  
 
2.2 The economic situations of East Asia countries 
 
 2.2.1 Three countries in East Asia 
 
·China and Hong Kong 
 
Over the past 28 years or so, the economy of China has been developed very fast and 
continuously, and China has become one of the fastest growing countries in the world. 
In global economic prospects and the developing countries published by World Bank, 
Mainland China, Hong Kong and Taiwan were regarded as “Chinese Economic Area” 
for the first time. Now, the Chinese Economic Area has become the fourth largest 
economic entity of the world.  
 
From 1978 to 2005, the average annual GDP growth rate of China is 9.6%, while the 
average growth rate of world is 3.4% during the same period. The GDP of China has 
increased from 147.3 billion dollars in 1978 to 2229 billion dollars in 2005. If counted 
in accordance with purchasing power parity (PPP), China will be the second largest 
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economy. The proportion of Chinese economy in the global economic aggregates in 
1978 was only 1%, and now it has increased to 4.4%. The contribution rate of China’s 
economic growth to the world economic growth has reached 17% in 2005, which was 
second only to US, but higher than Japan8.  
 
In the trade development, China’s total trade value has increased from USD 29.33 
billion in 1979 to USD 1422.1 billion in 2005. In 1982, the total trade value was only 
15% of GDP, but in 2006, it was about 50% of GDP. In 2005, China’s export value 
was 762 billion US dollars, and the import value was 660.1 billion dollars. China’s 
share of world trade in recent years has been kept at 5% to 6%. In the past 29 years 
(1978—2007), the average annual growth rate of total trade value was about 17%. 
Especially since China entered into WTO, the average growth rate of total value from 
2001 to 2005 has exceeded 29%, which made China to be the third largest trading 
countries in the world. Before 1994, China did not have any favorable balance of 
trade. However, from 1995 the surplus of current account has been kept at 1% to 2% 
of GDP for 10 years. China’s favorable balance of trade with US has increased very 
fast, for example, in 2005, this data was USD 114.2 billion. Also, Japan’s favorable 
balance of trade with China has decreased. Even in 2000 and 2001, Japan’s 
unfavorable balance of trade with China were 0.14 billion and 2.16 billion US dollars 
respectively. And in 2005, the trade deficit from China was 28.6 billion dollars 
accounted by Japan9.In 1985, the external dependence of China’s economy was only 
                                                        
8 National Bureau of Statistics of China. 
9 National Bureau of Statistics of China and World Bank. 
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1%, yet in 2005 it has been improved to 63.1%, which was the 68 times that in 
198510.   
 
A large number of foreign direct investments have flowed into China due to the huge 
development potential. Introduction of foreign capital made up the scarcity of 
domestic investment fund, and accelerated economic development. From 1978 till 
now, the accumulative number of foreign-funded enterprises in China has exceeded 
530, 000, and the accumulative value of disbursement of foreign capital to China has 
exceeded 622 billion US dollars. There are more than 190 countries or regions and 
about 450 of World’s Top 500 investing in China. Furthermore, about 400 Research 
and Development centers are established in China by multinational corporations. In 
2005, the export volume of foreign-funded enterprises was 444.21 billion dollars, 
58.3% of China’s total export volume; the import volume of foreign-funded 
enterprises was 387.51 billion dollars, 58.7% of total import volume. Now, China has 
54 national economic and technological development zones, which are modern 
industrial districts using foreign capital. In 2004, the accumulative value of incoming 
foreign capital in the national development zones has reached 70 billion US dollars, 
the GDP of them was 660 billion dollars, the total trade value was 166.2 billion 
dollars, and the accumulative export volume has exceeded 219.5 billion dollars till 
then11. It is obvious that China is enjoying the huge market potential, cheap labor 
force, the support by Chinese government and relative dominance of resource. As a 
                                                        
10 World Bank. 
11 National Bureau of Statistics of China. 
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result, China has become the manufacturing workshop of the world.  
 
In 2004, China’s international competitiveness was 24th in the world on IMF 
international competitiveness survey. And in 2006, China has improved the raking to 
19th. Estimated by World Bank, China’s average annual growth rate of GDP will be 
6.5%--7.5% in the period 2001—2010.   
 
Besides economic recovery and development, the foreign relationships and economic 
cooperation between China and other East Asian countries have been improved and 
developed wildly.  
 
China established diplomatic relations with Myanmar, Indonesia, Cambodia and Laos 
in 1950, 1958 and 1961 respectively. In the middle of the 1970s, China had been 
established diplomatic relations with Malaysia, Thailand and Philippines, and in the 
beginning of the 1990s, the diplomatic relations with Singapore, Brunei and South 
Korea also had been established. After the Second World War, China and Japan 
resumed diplomatic relations since 1972. In the past 50 years, there were some 
frictions and conflicts between China and East Asian countries, however, now they are 
having the common goals for economic development and cooperation, especially after 
1997 financial crisis. 
 
Asian Development Bank reported that “the People Republic of China’s large size, 
                                               
                                                                                               
24
rapid growth and its deeper integration with other Asian economies will be a dynamic 
influence in the region”. China needs East Asia because of the friendly and peaceful 
neighborhood and economic cooperators. Meanwhile, East Asian countries also need 
China’s huge markets and development potential. On November 6th, 2001, at the 5th 
China-ASEAN Summit, the leaders had reached an agreement on the establishment of 
China-ASEAN Free Trade Area (China-AFTA), and the construction will last for 10 
years. 
 
In 1975, China’s total trade value with ASEAN was 523 million US dollars, and in 
1990 the bilateral trade volume was 6.7 billion dollars. From 1995 to 2001, the 
average annual growth rate of bilateral trade volume had been kept above 15%. The 
bilateral trade volume in 2002 was 54.8 billion dollars, which was 8.8% of China’s 
total trade volume. In 2007, the total trade volume with ASEAN was 202.55 billion 
dollars, and ASEAN has been the fifth largest trade partner of China for 13 years12. 
 
The data from Table 2 show that China’s import from ASEAN is more than the export 
to ASEAN, and ASEAN has the favorable balance of trade to China. In 2001, the 
favorable balance was 4.9 billion US dollars, while in 2005 the favorable balance had 
increased to 19.6 billion dollars. China’s unfavorable balance of trade to ASEAN 
indicates that China has brought positive effect to East Asian countries after entered 
into WTO.  
 
                                                        
12 Asian Development Bank. 
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TABLE 2          China’s Trade with ASEAN Countries 
 2001 2002 2003 2004 2005 
IMPORT (US$ in 
Billion) 
23.3 31.3 47.3 63 75 
EXPORT (US$ in 
Billion) 
18.4 23.6 78.3 42.9 55.4 
TOTAL  (US$ in 
Billion) 
41.7 54.8 125.6 105.9 130.4 
Source: National Bureau of Statistics of China  
 
The trade between China and Singapore has been dramatically developed since they 
signed the bilateral trade agreement in 1979. In 1984, Singapore was China’s fifth 
largest trade partner in ASEAN, and in 2000 China’s total trade volume with 
Singapore has exceeded 10 billion US dollars. Singapore had been the largest trade 
partner of China all through till 2001. Furthermore, China has kept the well trade 
relationships with Malaysia, Indonesia and Thailand, who were the second, third and 
fourth largest partners of China among ASEAN countries in 2000. While in 2001, 
Thailand surpassed Indonesia to be China’s second largest partner, and Malaysia has 
been the largest trade partner of China since 2002 among ASEAN members. 
 
Not only contributing to the economic development of East Asia, China but also could 
contribute to the macroeconomic stability in East Asia. China’s external dependence is 
lower than most East Asian countries (Singapore, Hong Kong and Malaysia are all 
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more than 100%), the economic scale of China is very large, and Chinese government 
has a series of effectual policies of macroeconomic management and adjustment. For 
these reasons, although China’s economic growth rate is the highest one among other 
East Asian countries, China’ economy is more stable than other economies in this 
area.  
 
From 1998, China began to carry out the proactive fiscal policies of Keynesian theory 
to stimulate domestic demand and prevent deflation. The government issued 
long-term treasury bonds, reduced and exempted tax and increased government 
expenditure in the infrastructure construction. In addition, Chinese government also 
makes a point of the coordination of fiscal and monetary policies. The interest rate has 
been cut from 10.98% in 1993 to 2.25% in 2005. On the contrary, the exchange rate of 
Chinese RMB has been kept at 8.27Yuan/USD for many years (1997--2005)13. The 
stable exchange rate of China will not only stimulate the domestic demand and export, 
but may also stabilize the whole East Asia’s economy. In 1997 Asian financial crisis, 
Chinese government proclaimed that China would not devalue currency, whereas 
other East Asian currencies were devalued competitively. China’s refusal of currency 
devaluation may avoid the continual devaluation of other East Asian countries, and 
give a guarantee to the international community. 
 
Although China has not been an eligible monetary anchor compared with Germany, 
                                                        
13 National Bureau of Statistics of China. 
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who played a very important role in the process of European monetary integration due 
to its economic advantages and strong currency, the exchange rate stability of RMB is 
very useful and important for China’s economic development and regional stability in 
East Asia. In fact, China has maintained the low exchange rate of RMB for a long 
time in order to keep the export competitiveness. Mundell (2003) claimed that 
because of the regional disparity, RMB appreciation should not be encouraged. He 
thought that RMB appreciation may hinder the process of RMB’s free circulation, 
reduce the foreign capital inflows and even impact on the economic stability of Asia. 
Furthermore, Mundell(2000) suggested the convertibility of RMB, balance of 
payments and global economic stability to be three prerequisites for RMB 
appreciation, which are a little bit difficult for China to satisfy at present.         
 
Evidently, there is no doubt that China will be one of the leaders in the economic and 
monetary cooperation in East Asia area. Chinese RMB may have the potential to be a 
monetary anchor in East Asia’ monetary cooperation, however, it also has some 
defects and weaknesses. For example, Chinese RMB can not be circulated and 
exchanged freely. Therefore, in order to make RMB be more competitive, Chinese 
government should adjust their exchange rate policies and release the exchange rate 
control.  
 
Supposing Chinese RMB can circulate freely, China had better to adopt floating 
exchange rate system according to Krugman’s “impossible triangle” theory. 
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Krugman(1999) claimed that independent monetary policy, stable exchange rate and 
capital mobility cannot be fully achieved, and a country can only meet two of them 
simultaneously. If China wants to maintain the capital mobility and monetary policy 
independence, the Chinese government should carry out the floating exchange rate 
system instead of fixed exchange rate. The reason could be that in the case of the 
dependent monetary policy, the active capital can cause the instability in the balance 
of payments (Thirlwall, 1979). In this case, only the floating exchange rate may be 
able to balance the payments and counteract the capital flows (Mundell, 1963).        
 
Hong Kong, used to be British Colony, was handed over to China in 1997. From the 
1950s, Hong Kong began to propel industrialization, and in 1970 the proportion of 
industry export in total export was 81%, which indicated that Hong Kong had become 
an industrial city. Since the beginning of the 1970s, the financial industry, real estate, 
tour industry and trade of Hong Kong have developed very fast. From that time on, 
Hong Kong, together with Singapore, Taiwan and South Korea have been regarded as 
the “Four Asian Tigers”. Up to the 1990s, Hong Kong has been developed to be the 
center of international trade, transportation and finance in Asia and even in the world.  
 
In October 1997, just 3 months after UK handed over Hong Kong back to China, 
Hong Kong had been involved into Asian financial crisis. The stock market of Hong 
Kong became very volatile, and Hang Seng Index had dipped by 33.4% from 20 
October to 28 October. In order to keep the currency pegged to US dollar despite the 
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speculative attacks, Hong Kong government spent more than one billion dollars of 
foreign exchange reserve to defend Hong Kong dollar. After financial crisis, the 
business development of Hong Kong was very slow, and the unemployment rate 
increased from 2.2% in 1997 to 6.2% in 1999, and the growth rates of GDP in 1998 
and 1999 were -4.9% and -2.5% respectively14.  
 
Now, Hong Kong’s economy has recovered. In 2004, the growth rate of GDP has 
reached 8.1%, which was the second fastest since 1988. While in 2007, the growth 
rate was 6.3%, and the lowest unemployment rate of that year was 3.4%15.  
 
The trade and economic relationship between Hong Kong and ASEAN is also very 
close. ASEAN is the third largest trade partner of Hong Kong, and the bilateral total 
trade volume was 55 billion US dollars in 2005, which had increased by 14% of 2004. 
Meanwhile, the bilateral investment between Hong Kong and ASEAN has exceeded 
25 billion dollars. At the end of 2005, there were 168 regional headquarters or 
regional principal offices of East Asian enterprises and 30 registered financial 
institutions, banks and insurance agents in Hong Kong16.  
 
Although Hong Kong became a part of China’s sovereignty since 1997, Chinese 
government promised Hong Kong to have special political and economic systems, 
which means that Hong Kong at least has 50 years of autonomy. As a result, the 
                                                        
14 Census and Statistics Department of Hong Kong. 
15 National Bureau of Statistics of China. 
16 Census and Statistics Department of Hong Kong. 
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monetary policy of Hong Kong still enjoys a high degree of autonomy after 1997. 
Hong Kong’s Basic Law provides that Hong Kong government shall, on its own, 
formulate the monetary and financial policies. On the other words, Hong Kong’s 
monetary policy is highly independent. And neither Chinese government nor the 
People’s Bank of China can dominate the monetary police of Hong Kong.    
 
Hong Kong is the hinge and center of East Asia. For this reason, Hong Kong will be 
the transit station for nearly 20% of Mainland China and ASEAN’s trade 
transportation. Furthermore, Hong Kong is one of the biggest financial centers of the 
world. Due to the convenient situation, developed economy, established trade, 
transportation, financial system, and the close relationship with east-Asian countries, 
Hong Kong will play an important role in monetary cooperation of East Asia. 





Japan, inferior to US, is the second largest economy in the world. The period from 
1945 to 1955 was the recovery time of Japanese economy after Second World War. In 
the 1960s, the average growth rate of Japan’s GDP was about 10%, and the national 
economy had realized modernization basically at the end of the 1960s. In the 1970s, 
the average growth rate was kept at 5%, which was twice of the US and European 
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countries. However, in the late 1980s, Japan began to suffer from the collapse of 
bubble economy. The growth slowed down in 1990s rapidly due to the overheated 
economy, sliding stock and real estate prices. The growth rates of 1992, 1993 and 
1994 were 0.4%, 0.5% and 0.6% respectively, and the growth rates of 1997 and 1998 
even were negative (-0.1% and -1.9%). Although government made great efforts to 
revive the economy, it had little success due to the downturn of global economy since 
2001. However, the economy began to have signs of strong recovery from 2003, and 
the growth rate of GDP for this year was 2.0%. In 2004 and 2005, Japan’s GDP 
growth rates were 2.7% and 2.8% respectively,  which were surpassing the growth 
rate of the US and European Union during the same period17.   
 
Exporting goods is an essential part of Japan’s economy, and the main export partners 
are the US (22.7%), China (13.1%), South Korea (7.8%), Taiwan (7.4%) and Hong 
Kong (6.3%). Import is also an important part of Japan’s international trade, and the 
main import partners of Japan are China (20.7%), the US (14%), South Korea (4.9%), 
Australia (4.3%) and Indonesia (4.1%). The trade relationship between Japan and 
ASEAN is very tight. In 2002, the Japan’s trade volume with ASEAN was 107 billion 
dollars, which was 14.2% of Japan’s total trade volume. ASEAN is the second largest 
trade partner of Japan. Japan’s investment to ASEAN has been exceeded 100 billion 
dollars since ASEAN established. In 2004, the trade volume between China and Japan 
was 214.6 billion dollars, which was 20.1% of Japan’s total trade volume. China has 
                                                        
17 Statistics Bureau of Japan and World Bank.  
                                               
                                                                                               
32
been the largest trade partner of Japan18.      
 
According to the recent reports from IMF, Japanese Yen is the fourth largest currency 
of the world, which is nearly 5% of the official foreign exchange reserves in the world. 
Furthermore, Japanese government is also very active to internationalize the Japanese 
Yen. Not only has made the European samurai bond trading market more liberal, the 
government but also developed a tighter economic and political relationship with 
ASEAN countries, and encouraged the foreign trade with Japan to employ Japanese 
Yen. However, the utilization rate of Japanese Yen still can not exceed US dollar at all. 
Although the amount of Japanese Yen in circulation is very huge, it only circulates in 
Japanese main-island. In addition, the large numbers of foreign exchange reserve of 
Japanese Yen is simply held by Japan and a few European or American countries. 
Besides the trades with Japan, there are a few trades between the third-party countries 
employ Japanese Yen. However, in Asia, the foreign exchange rates of most countries 
are pegged to the US dollar, but not Japanese Yen.  
 
Recently, Japanese government are developing the economic trade and offering the 
economic assistance to East Asia countries energetically, and more and more Japanese 
companies are increasing their investment in ASEAN. However, Japanese people and 
government’s self-importance and their attitude towards the history will badly 
handicap them in the cooperation and development with Asian countries. Singapore’s 
                                                        
18 World Bank and Asian Development Bank. 
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After the 35 years’ Japanese control, 3 years’ Korea War and decades of authoritarian 
governments, the economy of South Korea has developed very rapidly.  
 
From the 1970s, South Korea began to develop heavy industry, such as shipbuilding, 
motor industry, steel industry, electronics industry, etc. As a result, from 1972 to 
1976, the average annual GDP growth rate of South Korea was 11.2%, and the 
percentage of heavy industrial product in the export increased from 21% in 1972 to 
35% in 197819. In the 1980s, the reorganization of the industrial structure and 
banking privatization in South Korea was carried on, which made great benefits for 
chaebol and helped them to monopolize home markets. In 1995, South Korea 
became one of the founding members of WTO. In 1996, South Korea joined in 
OECD, which meant that it became a developed country formally. 
 
Since the 1960s, as the third largest economy in Asia and the 11th largest economy in 
the world, South Korea had one of the fastest economic development in the world. In 
1962, the GDP of South Korea was only 2.36 billion US dollars, and GDP per capita 
was 87 dollars. In 2006, the GDP was 768 billion dollars and GDP per capita was 
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15731 dollars. From 1962 to 1991, the average growth rate of GDP of South Korea 
was 9.2%, but in recent years the economic growth tends to slow down. In 2004, 
2005 and 2006, the GDP growth rates were 4.6%, 4% and 5.3% respectively20. 
 
The bilateral trade and economic cooperation between South Korea and East Asian 
countries could be traced back to the 1980s. After 1997 financial crisis, South 
Korean government paid more and more attention to the cooperation with ASEAN. 
In order to promote the cooperation, South Korea set up 2 kinds of funds with 
ASEAN, which are Special Cooperation Fund and Future Oriented Cooperation 
Program Fund. From 1988 to 1996, the average annual growth rate of South Korea’s 
trade volume with ASEAN was 22%. Due to the financial crisis, the trade volumes in 
1998 and 1999 decreased below 30 billion US dollars. In 2005, the trade volume 
reached 53.5 billion dollars, which was 9.8% of South Korea’s total value of foreign 
trade. ASEAN is South Korea’s fifth largest trade partner. Singapore, Indonesia and 
Malaysia are South Korea’s Top Ten export markets, and the later two are also South 
Korea’s Top Ten import areas. Simultaneity, South Korea is the sixth largest export 
and import market of ASEAN21. Furthermore, South Korea is one of the main 
investors of ASEAN, especially to Vietnam and Laos. 
 
2.2.2 Ten countries in South East Asia 
 
                                                        
20 Korea National Statistical Office and World Bank. 
21 World Bank and Asian Development Bank. 
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·Singapore, Brunei and Malaysia 
 
Singapore, Brunei and Malaysia are the most developed countries in the East Asia 
relatively, whose per capita GDP are 25,176 US dollars, 14,366 US dollars and 4,701 
US dollars respectively22.  
 
Singapore is the only ASEAN country who is one of the Four Asian Tigers along 
with Hong Kong, Taiwan and South Korea. Singapore’s economy heavily depends 
on manufacturing industry, especially on capital intensive industry and technology 
intensive industry, such as electronics, mechanical engineering, chemicals, 
petroleum refining, etc. Besides traditional port and shipping business, Singapore is 
also the fourth largest foreign exchange trading center in the world.  
 
Impacted by financial crisis and global recession, Singapore’s economic growth had 
been pulled down badly, the growth rates in 1998 and 2001 were 0.3% and -2.9% 
respectively. Fortunately, since recovered from recession, the economy of Singapore 
has been revitalized and increased rapidly. In 2004, 2005 and 2006, the growth rates 
were 8.3%, 6.4% and 7.9% respectively, and the GDP in 2006 was 125 billion US 
dollars23.  
 
Singapore maintains a good partnership with other ‘ASEAN Plus Three’ countries 
                                                        
22 World Bank. 
20 Singapore Department of Statistics. 
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for a long time. Table 3 indicates that the main trade partners of Singapore are 
Malaysia, Indonesia, Hong Kong, China and Japan.  
 
TABLE 3   Singapore’s Trade with ‘ASEAN Plus Three’ Countries in 2005 
Main Export 
Partners   
Percentage 




of total value 
Malaysia  14.7%  Malaysia 14.4%  
Indonesia  10.7%  China  10.8%  
Hong Kong  10.4%  Japan  10.1% 
China  9.5%  Indonesia  5.5%  
Japan  6%  South Korea  4.5%  
Thailand 4.5%   
  Source: Singapore Department of Statistics  
 
Brunei is a very small country, whose population is only 379,400. As the third largest 
crude oil producing country in Southeast Asia and the fourth largest liquefied natural 
gas producing country in the world, oil and natural gas production, accounting for 
36% of GDP and 95% of export total income, become the pillar industries in 
Brunei’s national economy. From Table 4 we can find that after financial crisis and 
global recession, Brunei’s economic growth was kept around 3%.  
 
TABLE 4          Brunei’s GDP real growth rate  
YEAR  GDP real Rank  Percentage 
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growth rate  Change  
2003  3% 108  
2004  3%  117  0 
2005 3.2%  129  6.67%  
2006  1.7%  183  -46.88%  
Source: CIA World Factbook 
 
Singapore is Brunei’s major trading partner, and their currencies are pegged very 
tightly. According to the Currency Interchangeability Agreement, two currencies are 
maintained to be exchangeable at all time, and Brunei Ringgit is pegged to the 
Singapore dollar at a 1:1 ratio. In Brunei, Singapore dollar is also be circulated and 
accepted. 
 
Malaysia used to be a completely agricultural country, but speeded up their economic 
development and industrial restructuring from the 1970s. In the 1980s and the 1990s, 
Malaysia’ economic growth rate achieved more than 7% consistently. After the 
recovery from financial crisis and economic recession in 2001, Malaysia’s economy 
keeps at a stable pace in recent years. Last year, Malaysia’s GDP was 138 billion US 
dollars, grew by 5.5%, and the per capita GDP was US$ 590124.  
 
Malaysia’s major trade partners include the United State, Japan, Singapore, China, 
Thailand, Taiwan and South Korea, most of whom are ‘ASEAN Plus Three’ countries. 
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Table 5 shows the trade relationships between Malaysia and other ASEAN countries. 
 
TABLE 5      Malaysia’s Trade with ASEAN Countries (RM Billion)  
YEAR  EXPORTS  IMPORTS TOTAL 
TRADE  
CHANGE  
1996  56.1  39.0  95.1  +11.8%  
1997  62.0  45.2  107.2  +12.7%  
1998  69.8  51.8  121.6  +13.4%  
1999  76.5  58.3  134.8  +10.9%  
2000  98.8  74.9  173.7  +28.9%  
Source: NPF Research Report   
 
·Thailand, Indonesia and Philippines  
 
These three countries’ economies are in the middle level among ten Southeast Asian 
countries. In 2006, Thailand’s per capita GDP was 2,807 US dollars, Indonesia was 
1,093 dollars, and Philippines was 1,084 dollars25.  
 
Before the 1960s, Thailand was simply an agricultural country, the agriculture 
industry accounted for more than 80% of GDP. From the 1970s, the export-oriented 
industry became the pillar of economy. In the 1990s, Thailand’s manufacturing 
                                                        
25 World Bank. 
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industry was diversified into auto parts, clothing, electronics, software, food 
processing, etc. Now Thailand is an export-dependent country, with exports 
accounting 60% of total national income. From 1985 to 1996, the average annual 
economic growth rate was almost 9%, which was nearly the highest growth rate in the 
world26.  
 
Unfortunately, the financial crisis, swept over all of the Asia countries, erupted 
Thailand in 1997. The economy of Thailand was collapsed by the crisis, and 
economic growth became negative. In 1997 the growth rate was -1.4%, and in 1998 
was even worse, decreased to -10.8%. Thailand began to shake off the impact of the 
financial crisis in 1999, and the economy grew by 4.3% in the same year. Last year, 
Thailand’ GDP reached 181.4 billion US dollars, with the growth rate of 4.8%27. 
 
After the financial crisis, Thailand’s trade depended more on the other ‘ASEAN Plus 
Three’ countries. Table 6 indicates that Japan is the largest import origin and second 
largest export market of Thailand, and the export of Japanese brand automobiles helps 
Thailand to enjoy the rank of the world’s Top Ten automobile exporting countries. 
China is Thailand’s the third largest trade partner, and Thailand is the China’s second 
largest investment country among ASEAN.      
 
TABLE 6 Thailand’s Trade with ‘ASEAN Plus Three’ Countries in 2006 (US$ in million) 
                                                        
26 Thailand National Statistical Office.  
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Main Export 







Japan 16,431  Japan  25,476  
China  11,709 China  13,446 
Singapore  8,359  Malaysia 8,347 
Hong Kong  7,167 Singapore 5,648  
Malaysia 6,616 South Korea 5,023 
Indonesia 3,311 Indonesia  3,414 
  Source: Department of Trade Negotiations, Ministry of Commerce  
 
Indonesia has the largest oil reverses in Southeast Asian countries. Before the 1980s, 
the oil exporting was the main source of national income, which accounted for nearly 
80% of GDP. Due to the oil price fall in the international markets, Indonesia 
government had to adopt further reforms in order to speed up the economic 
development in the late 1980s. By cutting tariff, introducing foreign capital, 
encouraging the emerging industries, Indonesia’s export-oriented economy has 
developed very fast. The Indonesia’s average of GDP growth rates from 1989 to 1997 
was over 7%28.  
 
The impacts of the 1997 financial crisis were severe. Although the economic growth 
rate in 1997 was kept at 4.5%, in 1998 Indonesia’s GDP contracted by -13.1%. The 
economy has been recovered in recent years, and the growth rates of 2004, 2005 and 
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2006 were 5.1%, 5.6% and 5.4% respectively29.  
 
Japan (22.3% of total export in 2005), China (9.1%) and Singapore (8.9%) are 
Indonesia’s major export partners, and these three countries are also the major import 
origins of Indonesia, with the percentages of 18%, 16.1% and 12.8% respectively. 
Furthermore, Japan, Singapore, Hong Kong and South Korea are the main investors of 
Indonesia30.  
 
In the 1950s, Philippines used to be the second richest country in Asia, with a 
sustained growth rate of 7%. However, in the 1970s and 1980s, the economy of 
Philippines slowed over time, and during 1984 to 1986 the economic growth even 
became negative. Although the economy recovered and grew rapidly in the 1990s, the 
Asian financial crisis depressed the economy again. In 1998, the growth rate was 
reduced to -0.5%. From 1999, the economy had been recovered, with growth rate of 
3.2% that same year. In 2004, the economy of Philippines reached a 6.1% growth rate, 
and in 2006 the GDP of Philippines was US$ 103.6 billion, with growth rate of 5.4%. 
From Table 7 we can see that most of Philippines’ major trade partners are ‘ASEAN 
Plus Three’ countries31. 
 
TABLE 7  Philippines’ Trade with ‘ASEAN Plus Three’ Countries in 2006 
Main Export Percentage Main Import Percentage 
                                                        
29 BPS Statistics Indonesia. 
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Partners   of total value  Partners of total value 
Japan  17.5%  Japan  17%  
China  9.9%  Singapore 7.9%  
Hong Kong  8.1%  China 6.3%  
Singapore 6.6%  South Korea  4.8%  
Malaysia 6%  Hong Kong  4.1% 
  Source: Answers.com website 
 
·Vietnam, Laos, Cambodia, and Myanmar  
 
Vietnam, Myanmar, Laos and Cambodia are the latest four Southeast Asian countries 
to have joined ASEAN. The economies of them are the least developed countries 
among ASEAN members relatively. Vietnam’s per capita GDP of 2006 was 528 US 
dollars, Lao’s was 421 dollars, Cambodia was 327 dollars, and Myanmar was only 
135 dollars32. 
 
These four countries are heavily depended on the agriculture, which could account for 
a great deal of their national income. Correspondingly, the industry is less developed 
relatively, and the share of GDP is very low. Their industries are based on rough 
machining, material processing and small scale industries.  
 
Due to the plentiful nature resources, more open and free economic policies, and 
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foreign capital inflows, the economies of these four countries have developed rapidly 
with the steady annual growth rates. Vietnam’s average growth rate of GDP was kept 
at around 8% from 1990 to 1997, and reached around 7% at the beginning of the 
2000s. From the late 1980s, the economy of Laos grew annually by 6%. After Asian 
financial crisis, Cambodia’s economy growth was kept at around 5% only except 
several years. UNDP reported that from 1990 to 2001, the GDP per capita annual 
growth rate of Myanmar was 5.7%33.  
 
Other ‘ASEAN Plus Three’ countries are having very close relationships in the field 
of trade and investment with these four countries, which helps them a lot to recover 
and develop their economies. Singapore, Japan, Hong Kong, China, South Korea and 
Thailand are four countries major trade partners.   
 
2.2.3 The efforts and achievements of ‘ASEAN Plus Three’ members   
 
The primary motives of establishing ASEAN were based on political issues and 
regional security. Beginning from the 1970s, the bloc began to embark the programs 
of economic cooperation. In 1991, an idea of building a regional trade free area was 
proposed, and the Common Effective Preferential Tariff scheme was signed the next 
year, which could be seen as the framework for the ASEAN Trade Free Area. 
However, before the Asian financial crisis, ‘ASEAN Plus Three’ countries did not pay 
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any attention at the importance of financial and monetary cooperation, whereas they 
did quite well in the economic cooperation.  
 
The great losses and the economic destroys suffered from the financial crisis indicate 
that setting up the regional organization for currency cooperation and speeding up the 
monetary integration in Asia are necessary and inevitable.  
 
In September 1997, Japanese government proposed a scheme of setting up Asian 
Monetary Fund, which was negated by IMF and the US government. On October 
1998, Japan proposed a “New Miyazawa Initiative”. According to the new initiative, 
Japanese government provided about 24 billion US dollars as short or long term loans 
to Indonesia, South Korea, Malaysia, Philippines and Thailand.  
 
During ‘ASEAN Plus Three’ Summit on November 1999, Joint Statement of East 
Asia Cooperation was issued, in which the 13 countries agreed to intensify the 
dialogue, coordination and cooperation in financial, monetary and fiscal policies.  
 
On May 2000, the financial ministers signed the currency swap agreement on the 
annual meeting of Asian Development Bank in Chiang Mai of Thailand. According to 
the agreement, countries should provide immediate support in case of financial crisis, 
and strengthen the dialogue about economic and foreign exchange aspects with other 
member countries. The initiative contained two parts: increasing the amount of 
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ASEAN Swap Arrangement (ASA) and setting up the bilateral swap arrangement 
between ASEAN and China, Japan and South Korea. Based on the framework of 
“Chiang Mai Initiative”, ‘ASEAN Plus Three’ had signed 16 bilateral swap 
arrangements, and the calculated amount was 80 billion US dollars up to 2007. Fred 
Bergsten (2001) announced that “Chiang Mai Initiative” created a precedent of Asian 
Monetary Fund, and will result in a revolution of “an East Asian economic bloc”. 
However, some economic media thought that the size of arrangements was too small 
to have practical effects34.  
 
After the Asian financial crisis in 1997, East Asian countries realized the importance 
of regional economic evaluation, monitoring mechanism and policy dialogue, such as 
the macroeconomic and financial policy analysis and the discussion about economic 
issues. Now, the main dialogues and mechanisms of East Asia are Manila Framework 
Group, East Asia-Pacific Central Banks Governors’ Meeting (EMEAP), ASEAN Plus 
Three Economic Review and Policy Dialogue, and APEC Finance and Development 
Program. For example, the main purpose of Manila Framework of meeting is to 
discuss the monitoring of regional economic and financial situations and the 
international financial system reform.  
 
On June 2002, EMEAP proposed to set up Asian Bond Fund (ABF). The fund was 
composed by the foreign reserves from member countries, and the initial amount was 
                                                        
34 The Economics, May 12, 2001. 
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one billion US dollars. On December 2004, the ABF II was carried out, and the 
amount increased to two billion dollars.  
 
Asian Development Bank has advanced the concept of Asian Currency Unit (ACU) 
which is inspired by the European Currency Unit. As a currency basket, ACU is 
weighted average of Asian countries’ currencies according to their GDP, exchange 
rate, trade volume, capital flow volume, etc. Kawai (2005) thought that ACU would 
be helpful to restrain the fluctuation of East Asian countries’ bilateral exchange rate. 
In addition, he declared that ACU was supposed to be an indicator which can reflect 
the deviation degree of currency moving against the average level of currency basket 
and deviation degree of regional currencies moving against US dollar or Euro. 
Therefore, different from ECU, ACU is only considered as a virtual index. However, 
due to some political and technical reasons, the launch of ACU by ADB was delayed 
over and over.     
 
CHAPTER THREE: OCA index and empirical study 
 
3.1 Literature Review 
 
The theory of Optimal Currency Area (OCA), established by Mundell (1961) firstly, 
claims that there would be a geographical area in where the member countries could 
enjoy the fixed exchange rate or a single currency as far as the benefits and costs to be 
                                               




Mundell (1961) assumed that labor mobility across the region should be the important 
criterion of establishing optimal currency area. According to Mundell’s assumption, 
the high labor mobility could eliminate the impact from asymmetric shocks between 
member countries.  
 
Mckinnon (1963) suggested that economic openness, which is the ratio of trade 
volume to the national GDP, to be the new criterion. He explained that a high degree 
of openness could lead to the stability of price level and exchange rate in the region 
and mitigate some effects of shocks, hence a fixed exchange rate could be adopted 
within the region instead of flexible ones.  
 
Kenen (1969) argued that product diversity could eliminate the impact of shocks and 
maintain economic stability in case of the changes of external product demand.    
 
Ingram (1969) emphasized the importance of the degree of financial integration in the 
region. He assumed that the free capital mobility could mitigate the negative effects of 
disequilibrium of the balance of payments and avoid the fluctuation of exchange rates. 
 
The similar political preference (Tower and Willett, 1970), the similar inflation rate 
(Fleming, 1971), and the similar political mechanism (Cohen, 1993) etc, were also 
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suggested as the criteria for the OCA. 
 
Cordon (1972), Ishiyama (1975), Tower and Willett (1976) further analyzed the OCA 
theory from the point of cost-benefit. The most prominent benefit of establishing a 
currency area is considered to be that the currency serviceability could be improved. 
Consequently, the cost of currency exchange, reserve and payment could be reduced 
(Mundell, 1961). Other benefits of joining the currency union are the increase of 
currency, capital and product mobility, elimination of risks from foreign exchange, 
decrease of venture capital, reduction of the direct or indirect trade cost, increase the 
openness within the region, decrease of inflation, increase of government credibility, 
and so on. Giavazzi and Giovannini (1989) implied that the member countries of a 
currency union could form a credit sharing mechanism. A member country with an 
unstable financial position or a high inflation rate will enjoy a good credit standing 
from other member countries in the currency union. 
 
On the contrary, the costs of a forming currency union could not be ignored in fact. 
Obstfeld and Rogoff (2000) analyzed the costs of joining a currency union. They 
assumed that the member countries should give up the independence of monetary 
policy in case of shocks. Secondly, the members cannot adjust their national 
economies by using the measure of inflation policy. Furthermore, the countries may 
suffer from the shocks in the process of giving up the national currencies and entering 
the monetary union.  
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Krugman (1991) argued that the member countries with a fixed exchange rate could 
not use the monetary policy to adjust output in their economies, and accordingly could 
not avoid the losses from the fluctuation of price and unemployment. However, this 
kind of loss could be reduced by increasing the degree of economic integration with 
other member countries in the currency union.         
 
Furthermore, many economists also think a lot about the independence and 
accountability of central bank which issues and manages the single currency. It has 
been confirmed that the independence of central bank has negative influence on the 
inflation rate (Eijffinger and Haan, 1996). Furthermore, it is also found that the 
relationship between independence and accountability is negative. Stiglitz (1998) 
argued that a central bank which is completely independent is lack of accountability, 
and Nolan and Schaling (1996) used the accountability index (created by Briault, et al.) 
to prove this negative correlation between independence and accountability of central 
bank. Therefore, Haan (1996) argued that “the accountability of European Central 
Bank should be improved upon”.  
 
The core of OCA theory may be summarized as a concept of convergence, which was 
incarnated well in the “Maastricht Treaty”. The “Maastricht Treaty” defined the 
criteria of entering the European Monetary Union, which was considered as 
Maastricht Convergence Criteria. The convergence criteria contained nominal 
                                               
                                                                                               
50
long-term interest rate, inflation rate, exchange rate, government budget deficit and 
government debt to GDP ratio. Afxentiou and Serletis (2000) analyzed the 15 
European countries’ readiness for entering EMU by considering these five criteria, 
and they found that the fiscal and monetary basic of European Monetary Union was 
very firm.    
 
The above studies were emphasized particularly on academic analysis, furthermore, 
some of the conclusions of their analyses were incompatible due to the different 
criteria. From the 1990s, many economists paid more attention to the empirical 
analysis.  
 
Bayoumi and Eichengreen (1996) operationalized the Optimum Currency Area theory 
by creating the OCA index, and used the OCA index approach to analyze the 
suitability of forming a currency area. They studied the correlations between 
exchange rate fluctuation and economic factors by using the criteria of OCA theory as 
independent variables. As a result, they examined whether the variability of exchange 
rate could be explained well by OCA criteria, and measured the cost of establishing 
currency union.  
 
Bayoumi and Eichengreen (1998) assumed that the economic characteristics which 
would affect the decision of whether entering the currency union must be the 
determinant factors of nominal exchange rate variability. Therefore, identifying the 
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variables which have influence on the change and fluctuation of exchange rate would 
be very helpful to analyze the possibility of establishing a currency union.     
 
Bayoumi and Eichengreen set up a regression equation expressed as: 




ij t tSD e Xα β= +∑      
Where ( )ijSD e  represents the standard deviation of the change in the logarithm of 
bilateral exchange rate between country i and country j, and tX  represents the 
economic factors according to the criteria of OCA theory, such as output, trade 
relationship, the dissimilarity of export, the usefulness of money for transaction, etc. 
Here, the dependent variable uses the nominal exchange rate instead of real exchange 
rate, because the former reflects not only the determinant factors of the exchange rate 
policy, but also other economic characteristics.  
 
Subsequently, they got the predicted or simulated value of dependent variable from 
the regressed equation by using the trend values or real values of independent 
variables. Here, the forecast of the standard deviation of the change in the logarithm 
of the bilateral exchange rate between two countries is referred to be the OCA index.  
 
The OCA index could reflect the degree of exchange rate fluctuation. As a result, this 
index would measure a country whether be suitable to enter a currency union under 
the influences of many economic factors. In a perfect currency union, the exchange 
rate fluctuation rate will be zero. Therefore, a very low OCA index of a country 
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implies that this country is more suitable to enter the currency union.   
 
Bayoumi and Eichengreen (1996) used the OCA index approach to analyze sixteen 
European countries, and their sample period was from 1983 to 1992. The regressed 
equation is therefore (with standard errors in parentheses): 
 
ijijijjiij SizeTradeDISSIMyySDeSD 012.0054.0022.0)(46.109.0)( +−+∆−∆+−=   
          (0.02)    (0.21)                (0.006)        (0.006)        (0.001) 
          S.E.=0.027  
After the regression, Bayoumi and Eichengreen (1996) calculated the OCA index of 
these European countries (see Appendix 3), and they concluded that according to the 
readiness for EMU of European countries, these countries can be grouped into three 
ranks. The first group, whose OCA indexes in 1995 were less than 0.025 (smaller than 
one S.E. of regression), were the pioneers to enter a monetary union; the third group, 
whose indexes were larger than 0.07 (more than two times of S.E.), did not have great 
readiness to form the monetary union; and the second group, whose indexes were 
between 0.025 and 0.07, had the potential to enter the monetary union but need more 
preparation. Furthermore, Bayoumi and Eichengreen found the mutual correlation 
between monetary integration and economic integration. They thought that the 
increase of bilateral trade in a single market could reduce the exchange rate 
fluctuation, thus the economic integration has increased the readiness of monetary 
integration. On the other hand, the stable exchange rate could stimulate the growth of 
                                               








According to the OCA index approach by Bayoumi and Eichengreen (1996), the 
output disturbance is measured as the standard deviation of the change of real outputs 
in logarithm in two countries. Therefore, the value of this variable may not be very 
big if two countries have the similar business cycles and their outputs move together.  
 
Since the industry specific shocks are global, this kind of shock will be similar if two 
countries have the same export structures. As a result, the differences between two 
countries’ export product composing should be considered as an independent variable.  
 
For the trade linkage, this variable will be measured by calculating the mean of 
proportions of bilateral exports to GDP in two countries. Frankel and Rose (1996) 
found the positive relationship between the degree of trade integration and business 
cycle similarity. Moreover, Darvas and Szapáry (2004) implied that the 
synchronization of business cycle may reduce the cost of monetary cooperation. 
Therefore, there is the negative correlation between trade linkage and exchange rate 
fluctuation, in other words, the higher the degree of trade openness between two 
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countries is, the more stable the bilateral exchange rate will be.  
 
In addition, the small countries may relatively have more preference of stable 
exchange rate system than large countries. Schnabl (2007) argued that the exchange 
rate stability can contribute to stimulate the economic growth in the aspects of 
international trade, capital inflows and macroeconomic stability. However, Ghosh, 
Gulde and Wolf (2003) found that there was weak evidence that the exchange rate 
stability and economic growth have obvious correlation among large countries. 
Furthermore, the cost of entering a currency union by abandoning the economic 
policy independence, could be compensated by the benefits, consequently, the small 
economies could enjoy the greatest benefits. Because the small countries have less 
change to use their own currencies in transaction, so they could get more benefits in 
the payment, store and measure of value by using the single currency. Therefore, the 
mean of two countries’ the logarithm of real GDP in US dollars will be measured as 
the country size in our model.    
 
The regression equation is therefore: 
 
1 2 3 4( ) ( )ij i j ij ij ijSD e SD y y DISSIM Trade Sizeα β β β β= + ∆ − ∆ + + +  
     
where ( )ijSD e  represents the standard deviation of the change in the logarithm of 
end-year bilateral exchange rate between country i and country j, ( )i jSD y y∆ − ∆  
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represents the standard deviation of the change in the logarithm of real output between 
two countries, I ijDISS M  represents the total absolute differences in the shares of 
agricultural raw materials, ore and metal, and manufacturing exports in the total 
merchandize exports between two countries, ijTrade  represents the mean of the ratio 
of bilateral export to domestic GDP of two countries, and ijSize  represents the mean 
of the logarithm of GDP (constant 2000 US$) of two countries35.  
 
Here, the bilateral exchange rate is nominal exchange rate, which could reflect the 
actual situations of member countries better, by reason of that the actual exchange rate 
behavior could convey more information about underlying economic factors. In 
addition, in a monetary union with single currency the fluctuation rate of nominal 
exchange rate should be zero.   
 
The equations of independent variables are as below: 
 
( )i jSD y y∆ − ∆ = Std. Dev. ( ) ( )i jLOG Y LOG Y ∆ − ∆   
I ijDISS M = i jDISSIM DISSIM−  
( )1 ( )
2ij i j










                                                        
35 Barry Eichengreen and Tamim Bayoumi (1996). Is Asia an Optimal Currency Area? Can it become one? 
Regional, Global and Historical Perspectives on Asian Monetary Relations. Center for International and 
Development Economics Research, University of California, Berkeley, Paper No. 96081. 
                                               




China and Malaysia began to adopt the managed floating exchange rate system on 
July 21, 2005, however prior to this date the exchange rates of Chinese Yuan and 
Malaysian Ringgit were fixed for many years. In addition, Hong Kong has adopted 
the linked exchange rate system for about 25 years. Therefore, during the sample 
period three countries’ exchange rates were relatively fixed. In order to work out more 
significant regression results, we do not take these three countries into account. As 
Vietnam, Laos, Cambodia and Myanmar are relatively poor in East Asia, and the 
economic gaps between these four countries and other East Asian countries are very 
large, hence we eliminate these four countries from the data sample. Furthermore, we 
also do not consider Brunei due to the absence of data. Therefore, this study calculates 
the data for 6 countries, which are Japan, South Korea, Singapore, Thailand, 
Indonesia, Philippines, and there will be 15 pairs of each two countries. In addition, in 
our study we used yearly data. The reason may be that we analyze the fluctuation of 
exchange rate in thesis. If we use quarterly or monthly data, the fluctuation rates 
would be too frequent, and the data will be very small. Consequently, the results of 
regression may not be very significant.   
 
The data are obtained from World Development Indicators online of the World Bank 
and Direction of Trade Statistics of IMF. The sample period covers from 1987 to 2006 
(20 years). 
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3.3 Results and Analysis 
 
3.3.1 Regression Results 
 
After regression, we found that the coefficient of variable I ijDISS M  is not very 
significant. The reason may be that the differences in the commodity structure of 
export between East Asian countries are too large. For example, the dissimilarity in 
the export structure between Japan and South Korea is 2.03, while the number 
between Japan and Indonesia is 40.48. However, in the European countries the 
differences in the export structure are very low, and the average dissimilarity of export 
structure of EU in 1990s was about 0.29336. Thus, exchange rate variability cannot be 
explained well by independent variable I ijDISS M  in the regression. Furthermore, 
the sign of variable ijTrade  is positive, which is expected to be negative. Therefore, 
we eliminate these two variables and the new equation is as below: 
 
ijjiij SizeyySDeSD 21 )()( ββα +∆−∆+=  
 
After the regression, we found that the coefficient of variable ( )i jSD y y∆ − ∆  and 
ijSize  are still not very significant, with the t-value of 0.521 and 0.391 respectively.  
Therefore, in our study we introduce the financial intervention policy of government 
                                                        
36 The data is from the paper Optimum Currency Area Indices: Evidence from the 1990s, written by Roman 
Horvath 
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which may have some effects on the exchange rate.  
 
We consider the real interest rate as an independent variable in our regression 
equation. According to the interest rate parity (Keynes, 1923), the interest rate 
difference between two countries will cause the exchange rate fluctuation due to the 
arbitrage. For example, a lower interest rate of a country will make the current 
exchange rate drop and future exchange rate raise. Interest rate parity includes 
covered interest rate parity and uncovered interest rate parity. When the investors have 
the arbitrage opportunity, they will make a foreign exchange swap transaction in order 
to avoid the risk of exchange rate fluctuation.   Therefore, covered interest parity 
means that the forward premium will equal to the difference between domestic and 
foreign interest rates. If domestic interest rate is higher than foreign interest rate, 
domestic currency will devalue in the future; if domestic interest rate is lower than 
foreign interest rate, domestic currency will revalue in the future. Uncover interest 
rate parity assumes that the investors do not make foreign exchange swap transaction 
because they are risk-neutral. As a result, the difference between domestic and foreign 
interest rates will equal to the change in spot exchange rate of domestic currency. 
However, interest rate parity has many limitations and defects. For example, interest 
rate parity assumes that the transaction cost is zero, the capital can flow freely in the 
international markets, and the scale of arbitrage capital is limitless. In addition, the 
interest rate parity does not think about the government intervention to the foreign 
exchange markets. In fact, the assumptions of interest rate parity do not exist in reality. 
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Accordingly, the interest rate parity itself could not be tenable completely. Therefore, 
from the interest rate parity we can conclude that the exchange rate has relationship 
with interest rate, but the exchange rate fluctuation cannot be absolutely driven by the 
interest rate difference.     
 
Furthermore, we calculate the inflation rate as a characteristic, which may also 
influence the dependent variable. Fleming (1971) suggested inflation rate similarity to 
be an OCA criterion because the inflation rate dispersion may cause the international 
payments imbalance, and lead to the capital speculation, therefore the exchange rate 
fluctuation may be resulted in.  
 
Furthermore, as previously referred, Maastricht Convergence Criteria contained 
nominal long-term interest rate, inflation rate, exchange rate, government budget 
deficit and government debt to GDP ratio. The first three criteria can be considered to 
maintain the monetary stability (Afxentiou, 2000), so they may have close 
relationship with exchange rate fluctuation. And the last two criteria are proposed to 
keep the sustainability of fiscal policy, however the correlation between debt level or 
government budget deficit and exchange rate is supposed to be not significant 
(Nyahoho, 2005). Therefore, in our model we only think about interest rate and 
inflation rate as independent variables. Thus our equation is that: 
 
)()()()( 4321 ijijijjiij CpiSDInteSDSizeyySDeSD ββββα +++∆−∆+=   
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where ( )ijSD Inte  is the standard deviation of the difference in the interest rate 
between two countries, ( )ijSD Cpi  represents the standard deviation of the difference 
in the logarithm of the consumer price index between two countries.  
 
The equations of independent variables are as below: 
 
( )ijSD Inte =Std. Dev. i jInte Inte −   
( )ijSD Cpi =Std. Dev. ( ) ( )i jLOG Cpi LOG Cpi −   
 
After regression we got the estimated equation as below: 
 
( ) 0.216 2.874 ( ) 0.016 0.007 ( )
0.148 ( )
ij i j ij ij
ij
SD e SD y y Size SD Inte
SD Cpi




 TABLE 8                 Results of the regression 
   Coefficient    t-statistic 
Constant -0.216 -2.532 
( )i jSD y y∆ − ∆  2.874 2.032 
ijSize  0.016 2.257 
( )ijSD Inte  0.007 4.611 
( )ijSD Cpi  0.148 2.880 
Adjusted 2R =0.907 S.E.=0.010 F-statistic=34.956 
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n=15   
 
The signs of coefficients accord with the economic theory. If the differences in real 
output, interest rate, inflation rate and country size between two countries increase, 
the degree of exchange rate fluctuation will increase accordingly. 
 
During the regression, the dependent variable ( )ijSD e  is calculated over 20 years. 
However, we want to know the values of ( )ijSD e in the individual years, which are 
referred to be the OCA index. Therefore, in order to calculate the OCA index, we 
apply the regressed equation to figure out the simulated values of dependent variable 
by using the trend values or real values of independent variables. For ( )i jSD y y∆ − ∆ , 
( )ijSD Inte  and ( )ijSD Cpi , we calculate the standard deviation of each variable for a 
period of the past seven years including the observed year, and for the variable ijSize  
we use the actual data. And we assumed that the regression results of different 
calculating period of independent variables will not have changes. Then the OCA 
index we calculated is affected by the economic factors of output, country size, 
interest rate and inflation rate, and is inter- correlated by six East Asian countries.  
 
For example, if we want to work out the OCA index in 2006, we can calculate 
the ( )i jSD y y∆ − ∆ , ( )ijSD Inte  and ( )ijSD Cpi over seven years (from 2000 to 2006); 
for ijSize  we use the actual data of 2006. Then we put those figures into the 
regressed equation and get the predicted value of ( )ijSD e , which is seen as OCA 
                                               




3.3.2 OCA Index  
 
Appendix 1 shows the OCA indexes from 1992 to 2006. The data in 1992 show the 
conditions of the early 1990s, while the data in 1999 reflect the fluctuations after the 
Asian financial crisis. In addition, the data in 2006 reflect the current state of affairs. 
From these indexes in the different years, we can find the following characteristics of 
monetary cooperation among these East Asian countries. 
 
TABLE 9              OCA Index in 1992 
1992 Indonesia Japan South 
Korea 
Philippines Singapore 




   
Philippines 0.033686 0.076025 0.026736   
Singapore 0.038558 0.018905 0.031893 0.020226  
Thailand 0.057742 0.013438 0.031403 0.012299 0.013252 
   
 
TABLE 10               OCA Index in 1999 
1999 Indonesia Japan South Philippines Singapore 
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Korea 




   
Philippines 0.144127 0.009668 0.05531   
Singapore 0.141147 0.045764 0.019417 0.041199  
Thailand 0.100618 0.080803 0.031177 0.04069 0.040193 
The data in the grey forms express the OCA indexes which were greater than 1992. 
 
Firstly, we can find that the great changes about OCA index had taken place after the 
East Asian countries. Table 9 and Table 10 indicate the OCA index in 1992 and 1999 
respectively. It is obvious to see that almost all the indexes had increased after the 
Asian financial crisis. And the average value of OCA index in 1992 was 0.033471, 
while in 1999 this number was 0.075775; the standard deviation of OCA index had 
increased from 0.018503 in 1992 to 0.051304 in 1999. For Thailand and Indonesia, 
who were affected by financial crisis more seriously, the OCA indexes had changed 
much greater than other countries. For example, the average value of OCA index 
versus Thailand in 1992 was 0.025627 and in 1999 was 0.0587; the average value of 
OCA index versus Indonesia was increased from 0.04638 in 1992 to 0.13877 in 1999. 
These phenomena indicate that the costs of currency cooperation of these East Asian 
countries were raised after the financial crisis. Due to the negative impact of financial 
crisis, the output disturbance, price level, inflation rate and interest rate might be 
changed greatly. Consequently, the economic differences between countries would be 
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increased. As a result, the OCA index would be raised accordingly.    
 
Secondly, we find that at present the economic condition of each country has 
recovered completely, and the OCA indexes have decreased a lot after the financial 
crisis. For instance, the average value of OCA index in 2006 was 0.020692, much 
lower than 0.075775 in 1999; and the standard deviation of OCA index in 2006 was 
0.016926, also less than 0.051304 in 1999. Taking Indonesia as an example, the 
average value of OCA index versus Indonesia in 2006 was 0.02 (the number in 1999 
was 0.13877).   
 
TABLE 11                OCA Index in 2006 
2006 Indonesia Japan South 
Korea 
Philippines Singapore 




   
Philippines 0.003662 -0.002084 0.012039   
Singapore 0.052604 0.03267 0.040841 0.02177  
Thailand 0.009428 0.011497 0.016914 -0.009193 0.030995 
The data in the grey forms express the OCA indexes which were less than 1992. 
 
Thirdly, the OCA indexes of current years are generally lower than the early 1990s. 
For example, in 2006 the average value and standard deviation of OCA index was 
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0.020692 and 0.016926 respectively; while in 1992 the average value and standard 
deviation were 0.033471 and 0.018503 respectively. From Table 11, which shows the 
OCA index in 2006, we can see that most of indexes were less than 1992 (except 
Singapore37). The reason of the reduction may be that these East Asian countries have 
realized the importance of currency cooperation within the region, and have issued 
many agreements, statements and schemes about monetary cooperation after the Asian 
financial crisis. Therefore, the economic, trade and exchange rate relationships among 
those countries become more and more close, which would be very helpful to stabilize 





































The Figure 1 indicates the trend movement of the mean values of the OCA indexes 
from 1992 to 2006. We can see that the mean value in 1996 reached the lowest point 
                                                        
37 This may be due to that in recent years, the output growth of Singapore were great higher than other countries, 
therefore, the differences in business cycle between Singapore and other countries were relatively big. 
Consequently the OCA indexes versus Singapore may be higher than before.  
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before financial crisis. However, from 1997 to 2003, the mean values of OCA indexes 
kept at the relatively high level. Then the mean values fell down during the current 
years.  
 
From 1992 to 1996, the economic development of every country was relatively good, 
and the economic differences between those countries reduced gradually. For example, 
the value of ( )i jSD y y∆ − ∆  between Indonesia and Japan in 1992 was 0.0104, while 
this value in 1996 was 0.0046; and the values of ( )ijSD Inte  between these two 
countries in 1992 and 1996 were 5.7578 and 3.2168 respectively. As a result, the OCA 
index we calculated before financial crisis have shown a downward trend. However, 
during the financial crisis, almost all the East Asian countries suffered from the 
economic fluctuations, and the economic differences between countries increased 
dramatically. For example, the value of ( )ijSD Inte  between Indonesia and Japan in 
1998 was 13.186, much higher than the value in 1996; and the values of ( )ijSD Cpi  
between these two countries in 1996 and 1998 were 0.0693 and 0.1168 respectively. 
Therefore, the OCA index during the financial crisis became greater than before. After 
the crisis, the economic indicators of East Asian countries returned to the normal 
levels, the fluctuations of economic differences between countries fell down gradually. 
For example, the value of ( )ijSD Inte  between Indonesia and Japan in 2005 was 
4.294, less than the value in 1998. Consequently, the OCA index became lower after 
financial crisis.        
 
TABLE 12               OCA Index versus Japan 
 1992 1999 2006 
Indonesia 0.052113 0.16933 0.027684
South Korea 0.026012 0.078524 0.024415
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Philippines 0.076025 0.009668 -0.002084
Singapore 0.018905 0.045764 0.03267
Thailand 0.013438 0.080803 0.011497





Table 12 indicates the OCA index versus Japan in 1992, 1999 and 2006. From the 
table, we can find that before and during the financial crisis, the mean values of OCA 
index versus Japan were a little bit higher than the average level. For example, the 
mean values of OCA index versus Japan in 1992 and 1999 were 0.037299 and 
0.076818 respectively, and the average levels of these two years were 0.033471 and 
0.075775 respectively. This may be due to that Japan is the second largest economy in 
the world, and the most developed country in East Asia, thus the differences in many 
economic characteristics between Japan and most of other East Asian countries are 
significantly large. Consequently, the differences in economic factors between Japan 
and other countries would be a little big, and the cost of currency cooperation with 
Japan may be higher than other countries accordingly.  
 
After financial crisis, the mean value of OCA index versus Japan became lower than 
the average level. Table 12 shows that the mean of OCA index versus Japan in 2006 
was 0.018836, a little less than the average level of 0.020692 in the same year. The 
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main reasons may be that the differences in the interest rate and inflation rate between 
Japan and other countries after financial crisis have been reduced and the cooperation 
in various economic fields have been strengthened. Thereby, the cost of monetary 
cooperation with Japan has been lowered and the potential of cooperation has been 







































The Figure 2 shows the trend movement of the mean values of the OCA indexes 
versus Japan from 1992 to 2006. We can find that before and during the financial 
crisis, the means of OCA index versus Japan were higher than the average level. 
However, from 2001 the mean of indexes versus Japan became lower than the average 
level.  
 
TABLE 13       OCA Index of Indonesia,Philippines,Singapore and Thailand  
 1992 1999 2006 
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IND-PHL 0.033686 0.144127 0.003662
IND-SGP 0.038558 0.141147 0.052604
IND-THA 0.057742 0.100618 0.009428
PHL-SGP 0.020226 0.041199 0.02177
PHL-THA 0.012299 0.04069 -0.009193
SGP-THA 0.013252 0.040193 0.030995





Table 13 indicates the OCA index of four South East Asian countries in 1992, 1999 
and 2006. In 1999, the mean of the OCA index of four countries was 0.084662, which 
was higher than the average level of 0.075775. It is probably because that the four 
South East Asian countries were impacted by financial crisis very seriously, especially 
for Indonesia and Thailand. Hence, the increase of the OCA index in these countries 
would be greater than other countries. From this table, we can also see that before and 
after financial crisis the mean values of four countries’ OCA index were both lower 
than the average level. For example, the mean values in 1992 and 2006 were 
respectively 0.029294 and 0.018211, and the average levels of these two years were 
0.033471 and 0.020692 respectively. Because of the geographical proximity and the 
cultural, political or economic similarities, the differences in economic factors of 
these four countries are very small, and the economic links are also very tight. 
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Therefore, the cost of currency cooperation of four South East Asian countries is 




































The Figure 3 indicates the trend movement of the mean values of the OCA indexes of 
four South East Asian countries from 1992 to 2006. We can see that the mean values 
of the OCA indexes of these four countries were a bit lower than the average level 
before financial crisis and in recent years. However during and after the financial 
crisis, the means of four countries’ indexes were higher than the average level.    
 
From the OCA indexes in 2006, we could divide these six countries into three groups. 
The core countries are Japan, South Korea, Philippines and Thailand. The OCA 
indexes of these countries were all less than 0.02. Comparing with other countries, 
three countries’ cost of currency cooperation is relatively lower, and they have more 
potential to do the monetary cooperation. The second group is Indonesia, whose OCA 
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indexes versus core countries were greater than 0.02 but less than 0.03. The third 
group includes Singapore with the indexes greater than 0.03. 
    
CHAPTER FOUR: Conclusion 
 
In this paper, we use Optimal Currency Area theory and OCA index approach to 
estimate the possibility of forming a currency union in East Asia.  
 
Our findings indicate that the after financial crisis, the monetary cooperation and other 
financial or economic agreements taken by East Asian countries are, to a certain 
extent, effective to make the economies stable and maintain the stability of bilateral 
exchange rates. From the results of our study, we can find that the costs of currency 
cooperation with Japan are reducing in recent years. Therefore, as the second largest 
economy in the world and the most developed country in the East Asia, Japan may 
become the leader of East Asia currency cooperation.    
 
Since the economic gaps and differences between East Asian countries are relatively 
larger than European countries, we may need to set up several sub-regions according 
to the geographical, economic, trade, financial markets and exchange rate conditions 
of member countries. Our study results indicate the possibility of forming a feasible 
sub-region composing of Japan, South Korea, Philippines and Thailand firstly.  
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In our study, the findings indicate that this region has the potential to adopt the 
currency cooperation policy. However, it is impossible for all the members to form a 
perfect currency union together in a short time. For example, the economic gaps 
between East Asian countries are relatively large; the exchange rate fluctuations are 
frequent; some country’s currency, such as Chinese RMB cannot be circulated and 
exchanged freely, and so on. Therefore, countries could do the currency cooperation 
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Appendix 1:           OCA Index in 1992 to 1998 
 1992 1993 1994 1995 1996 1997 1998 
IND-JPN 0.052113 0.04639 0.038086 0.022319 0.021077 0.02309 0.169692 
IND-KOR 0.049779 0.043839 0.025722 0.014356 0.013196 0.023653 0.129322 
IND-PHL 0.033686 0.032003 0.025123 0.01383 0.013675 0.026917 0.143696 
IND-SGP 0.038558 0.033615 0.020577 0.020851 0.025059 0.03152 0.146076 
IND-THA 0.057742 0.052552 0.050098 0.052416 0.059716 0.027075 0.099103 
JPN-KOR 0.026012 0.02368 0.02439 0.026337 0.016286 0.029041 0.068815 
JPN-PHL 0.076025 0.06945 0.069025 0.067111 0.031788 0.032569 0.015452 
JPN-SGP 0.018905 0.015408 0.020917 0.018212 0.020852 0.023237 0.041259 
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JPN-THA 0.013438 -0.0078 -0.0093 -0.00191 0.008852 0.039749 0.075911 
KOR-PHL 0.026736 0.024927 0.021179 0.018985 0.019936 0.025193 0.046095 
KOR-SGP 0.031893 0.021161 0.020449 0.020621 0.01061 0.016812 0.01236 
KOR-THA 0.031403 0.018757 0.012493 0.012645 -0.00081 0.019738 0.031685 
PHL-SGP 0.020226 0.012481 0.009556 0.013138 0.013804 0.012341 0.032658 
PHL-THA 0.012299 0.012471 0.012622 0.010682 0.012694 0.035486 0.0319 
SGP-THA 0.013252 0.000502 0.000241 0.001242 0.002081 0.022576 0.045608 
Average value 0.033471 0.026629 0.022745 0.020722 0.017921 0.025933 0.072642 
Standard 
deviation 
0.018503 0.020298 0.019036 0.017734 0.014236 0.007111 0.052139 
 
Appendix 2:           OCA Index in 1999 to 2006 
 1999 2000 2001 2002 2003 2004 2005 2006 
IND-JPN 0.16933 0.166704 0.163609 0.162218 0.157835 0.148587 0.031149 0.027684 
IND-KOR 0.138652 0.133423 0.131071 0.129577 0.131044 0.124629 0.052619 0.037143 
IND-PHL 0.144127 0.141082 0.137751 0.136247 0.132846 0.125455 0.011465 0.003662 
IND-SGP 0.141147 0.142285 0.159721 0.160504 0.159965 0.152516 0.055746 0.052604 
IND-THA 0.100618 0.102324 0.102527 0.105569 0.107878 0.083406 0.01684 0.009428 
JPN-KOR 0.078524 0.075973 0.068126 0.061921 0.065112 0.0667 0.043337 0.024415 
JPN-PHL 0.009668 0.011052 0.010018 0.012959 0.012608 0.002936 -0.00162 -0.002084 
JPN-SGP 0.045764 0.038742 0.049364 0.047727 0.048287 0.051228 0.044643 0.03267 
JPN-THA 0.080803 0.076095 0.068081 0.063764 0.067259 0.064891 0.025384 0.011497 
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KOR-PHL 0.05531 0.054912 0.051211 0.043337 0.045105 0.045388 0.029632 0.012039 
KOR-SGP 0.019417 0.029672 0.044423 0.044582 0.046484 0.046638 0.039518 0.040841 
KOR-THA 0.031177 0.026659 0.020866 0.013341 0.027546 0.026532 0.023892 0.016914 
PHL-SGP 0.041199 0.026757 0.041576 0.039706 0.039562 0.036727 0.035652 0.02177 
PHL-THA 0.04069 0.036608 0.035527 0.031003 0.034224 0.014885 0.007575 -0.009193 
SGP-THA 0.040193 0.039743 0.056063 0.054842 0.061821 0.048837 0.02886 0.030995 
Average 
value 
0.075775 0.073469 0.075996 0.07382 0.075838 0.06929 0.029646 0.020692 
Standard 
deviation 
0.051304 0.051182 0.05021 0.051248 0.048883 0.047612 0.016406 0.016926 
(IND: Indonesia; JPN: Japan; KOR: South Korea; PHL: Philippines; SGP: Singapore; 
THA: Thailand) 
 
Appendix 3:           OCA Index versus Germany in 1987, 1991 and 1995 
 1987 1991 1995 
France  0.068 0.067 0.074 
Italy 0.070 0.065 0.059 
U.K. 0.099 0.094 0.089 
Austria 0.008 -0.004 0.008 
Belgium 0.003 -0.008 0.013 
Denmark 0.063 0.060 0.074 
Finland 0.098 0.095 0.087 
Greece 0.053 0.054 0.054 
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Ireland 0.043 0.036 0.021 
Netherlands 0.003 -0.008 0.007 
Norway 0.078 0.078 0.077 
Portugal 0.068 0.066 0.062 
Spain 0.088 0.082 0.073 
Sweden 0.068 0.063 0.056 
Switzerland 0.038 0.030 0.023 
Source: Barry Eichengreen and Tamim Bayoumi (1997) 
 
